The diffusive streaming of 1.3-to 2.3-MeV per nucleon protons has been found to be predominantly toward the sun during periods between prompt solar particle events. This sunward streaming occurs for essentially all proton intensities from <0.012 to 
INTRODUCTION
The flux of 1.3-to 2.3-MeV protons at 1 AU exhibits enormous variations. The periods of largest flux are due to prompt solar particle events, which have been studied by many investigators (see the review by McCracken and Rao [1970] ); these periods will not be discussed herein. However, even between prompt events the flux varies over several orders of magnitude. Individual increases, or events, have been studied by Bryant et [1973] . Unlike prompt solar events these increases have slower rise times, rather symmetric time profiles, and no velocity dispersion. These studies led to a model for these increases in which the particles are accelerated at the sun and then continuously injected into the interplanetary medium. Since these increases tend to recur with the solar rotation period, they have been referred to as recurrent or corotating events. A study of more extended periods by Kinsey [1970] pictured the sun as a continuous but variable source of low-energy protons.
At energies lower than those included in the present work, Krimigis et al. [1971] reported anisotropies indicative of continuous streaming from the sun. Similar measurements have not been reported at higher energies.
On the other hand, measurements near 3 A U reported by McDonald et al. [1976] suggest that there is a source of MeV protons beyond 1 A U. Such a source might contribute significantly to the flux seen at 1 AU. In this case the particles would be diffusing back toward the sun. McDonald et al. found that the average intensity of recurrent events at 3 AU was about 10 times as large as recurrent events at 1 A U from September 1973 to March 1974. Interplanetary acceleration was suggested as the most likely source for the streams seen near 3 A U.
In a preliminary report, Marshall and Stone [1977] found protons to be diffusing predominantly toward the sun during periods between prompt events, a process indicating a pre-'
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in which U is particle density, equal to 4rrj/w; V is solar wind velocity; VE is velocity of the earth about the sun; t• is the diffusion tensor; w is particle velocity; C is the ComptonGetting factor, equal to (2 + a-y)/3; a = (T + 2mc•')/(T + mc•'); -y = -r9 In j/r9 In T; j is particle intensity; and T is particle kinetic energy. Thus to determine l[d•r, which is related to the gradients in the particle density, l[co, has been calculated and subtracted from the observed anisotropy. Energetic particle data from the California Institute of Technology electron/isotope spectrometer (EIS) aboard Imp 7 have been used to measure l[obs. Details of the data analysis techniques are described by Marshall [1977] and are summarized here. Anisotropies are determined for nuclei which stop in D2, a 47-#m solid-state detector, and are pulse height analyzed (the instrument has been described by Hurford et al. [1974] The chi square test shows that (2) provides a good fit to the individual periods. The fit of (2) to an accumulation of 195 typical periods from data set 4b is shown in Figure lb . It is seen that a first-order anisotropy provides a reasonable description of the data. The proton anisotropy of 8% shown in Figure lb contrasts sharply with the lack of anisotropy (<0.5%) for events shown in Figure la . The counts of Figure l a are independently known to be due to a nearly isotropic background. As was described by Hurford et al. [1974] , these events are produced by gamma rays Compton-scattering in a I-ram-thick solid-state detector. The gamma rays are generated from the interaction of high-energy ('• 1 GeV) cosmic rays in the spacecraft. This process is largely independent of the orientation of the spacecraft. Thus the small anisotropy measured for these events indicates that the 8% anisotropy for the protons corresponds to actual proton streaming.
As was shown in (1), •eon depends on V, VE, 7, and w -•. The spectral index 3' is determined by fitting the energy spectrum observed by the EIS experiment, and w -• is determined by averaging w -• over the observed spectrum. The observed energy losses of 1.3-to 2.3-MeV protons are grouped into nine energy bins, and the events with these energy losses are accumulated. The counts are then corrected for stopping heavier nuclei by extrapolating the spectrum of heavier nuclei observed at higher energies. A correction is also made for particles which penetrate D2 but do not trigger another detector. A power law spectrum is then fit to the corrected counts. The mean value of Xfi for these power law fits when the flux is greater than 0.04 (cm • s sr MeV) -• (data set 4b; see below) is 1.3, indicating that a power law spectrum provides a reasonable fit to the data. There was a 17-day interval during which the operational mode of the instrument resulted in a small systematic uncertainty in the spectra. However, the average properties of this period were not statistically different from those of the complete period, and therefore these observations were included in the following analysis.
Hourly averages of V have been obtained from the Massachusetts Institute of Technology plasma experiment on Imp 7 (J. D. Sullivan and H. S. Bridge, private communication, 1976) and are assumed to be radial. These hourly averages have been combined to form the 6-hour averages used in this study. The relative rms variation of the velocity is less than 5% for more than 90% of the 6-hour periods, indicating that V is relatively constant during the 6-hour periods. Unlike the preliminary report of this work [Marshall and Stone, 1977] Magnetic field information, which will be correlated with the proton anisotropy, has been obtained from the National Space Science Data Center. The primary sources of these data are the Imperial College magnetometers aboard the earthorbiting Heos 1 and 2 satellites. The field direction used for a 6-hour period is determined from the available 1-hour averages by computing
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The direction defined by the projection of B6-nour* onto the ecliptic plane is used as the 6-hour average field direction. The field direction can differ significantly from the average direction during the 6-hour period. The standard deviation of the 1-hour values about the 6-hour average is 36 ø.
DATA SELECTION
Various selection criteria have been used for the different investigations reported in this paper. The rationale for the criteria will be discussed in this section. Table 1 . Periods in data set 4b are also indicated. Note that the periods tend to cluster owing to the 12-day orbital period of Imp 7 and the relatively slow variations in intensity in 6 hours. It is also apparent that the instrumental background is much lower than the intensities typical of this study.
RESULTS

Characteristics
The large data set available for this study permits characterization of the periods of moderately enhanced low-energy 
Composition
The composition of the particles in these periods of moderately enhanced flux reveals the source composition as modified by the acceleration and propagation of the particles. Figure 6 shows the distribution of the ratios of the flux of 1.4-to 2.4-MeV per nucleon alpha particles to the flux of 1.3-to 2.3-MeV protons for both flare and nonflare periods. The nonflare periods are data set 4b. The selection criteria for the flare periods are the same as those for the nonflare periods, except that the periods must occur on either the day of onset of one of the previously discussed 25 prompt solar particle events or the 2 days following an onset. Since the alpha particles typically have a softer spectrum than the protons, the ratio will be energy dependent. For typical spectra, adjusting the proton energy bins to correspond to the energy bin of the alpha particles would multiply the alpha-to-proton ratios in Figure 6 by 1.20 + 0.06.
The ensemble average alpha-to-proton ratios of 2.5% for flare periods and 3.3% for nonflare periods are similar. These ratios are also similar to the typical alpha-to-proton ratio in the solar wind of -•4.5% as reviewed by Bame [1972] . The distributions of the alpha-to-proton ratios are, however, quite different. The distribution for flare periods is much broader than that for nonflare periods and is peaked at a lower alphato-proton ratio. The distribution of ratios in the solar wind is also broader than that for nonflare periods, with values ranging from 1% to more than 20%. An acceleration model using solar wind plasma as a source may therefore have to be consistent with a wider variation in the composition of the source particles than in the accelerated particles. Figure 7 shows the alpha-to-proton ratio as a function of V. Little dependence is evident for V < 600 km/s, but the highestspeed streams have significantly higher alpha-to-proton ratios. This result, however, is based on only a few high-speed streams and so needs to be confirmed by further observations. At 2.7-MeV total energy, Gold et al. [1975] reported one recurrent a rich stream which was associated with a recurrent high-speed stream and one which was not. As was indicated by (1), the diffusive anisotropy produced by a spatial gradient depends on K, which is not known. In particular, the relative amounts of diffusion perpendicular to and parallel to the magnetic field are unresolved. Perpendicular diffusion has been regarded as negligible [Wibberenz, 1974] and as comparable to parallel diffusion [Jokipii, 1971] . To encompass this range of possible perpendicular diffusion, we determine the sign of the radial gradient both for negligible perpendicular diffusion and for isotropic diffusion. The distributions of alpha-to-proton ratios have similar means, but the distribution for periods between prompt events is significantly narrower than that for prompt events or solar wind plasma. This suggests that the particles seen between prompt events are not accelerated in solar flares. If the particles are accelerated out of the solar wind, either the solar wind composition during these measurements was less variable than was reported from earlier studies or the acceleration process must result in less variability in the alpha-to-proton ratio than in the solar wind.
McDonald et al. [1976] and Barnes and Simpson
The flow of particles during these periods of moderately enhanced fluxes has also been used to study the propagation of energetic particles in the interplanetary medium. The dependence of the direction of the diffusive anisotropy has been directly compared with the direction of the magnetic field during periods of small anisotropy when the diffusive theory is valid. The direction of the diffusive' anisotropy is strongly dependent on the field direction, a situation indicating K• < g•.
The two directions are not colinear, however. The data are thus consistent with nonnegligible flow perpendicular to the average field direction when averaged over a 6-hour interval.
